In recent years, the storage and use of residual newborn screening (NBS) samples has gained attention. To inform ongoing policy discussions, this article provides an update of previous work on new policies, educational materials, and parental options regarding the storage and use of residual NBS samples. A review of state NBS Web sites was conducted for information related to the storage and use of residual NBS samples in January 2010. In addition, a review of current statutes and bills introduced between 2005 and 2009 regarding storage and/or use of residual NBS samples was conducted. Fourteen states currently provide information about the storage and/or use of residual NBS samples. Nine states provide parents the option to request destruction of the residual NBS sample after the required storage period or the option to exclude the sample for research uses. In the coming years, it is anticipated that more states will consider policies to address parental concerns about the storage and use of residual NBS samples. Development of new policies regarding storage and use of residual NBS samples will require careful consideration of impact on NBS programs, parent and provider educational materials, and respect for parents among other issues.
Introduction

I
n recent years, the storage and use of residual newborn screening (NBS) samples has come under growing scrutiny. Likely due in part to enhanced public awareness and concerns about the use of residual NBS samples and recent lawsuits, states have begun to reconsider their policies regarding these issues. Over the past 15 years, several advisory groups and professional organizations have addressed the issue of storage and use of residual NBS spots (Committee on Assessing Genetic Risks, 1994; Therrell et al., 1996; Newborn Screening Task Force, 2000; Association of Public Health Laboratories, 2005 ; American College of Medical Genetics, 2009). The recommendations have varied, including calling for states to establish policies on the storage and use of residual NBS samples, recommending parental education, and establishing a potential national biorepository.
Residual NBS samples may be stored anywhere from 1 month to an indefinite period (Olney et al., 2006) . Most states use residual NBS samples for quality assurance programs and development of new NBS programs (Mandl et al., 2002; Olney et al., 2006) , while a smaller proportion allow samples to be used for epidemiological or public health research (Olney et al., 2006) . Regardless of how long the samples are stored and for what purpose they may be used, parents may not be informed of these policies as part of state NBS programs. While national advisory groups have called for education of parents about state policies on storage and use of residual NBS samples, most recently by the Secretary's Advisory Committee on Heritable Disorders in Newborns and Children (2010) , prior studies indicated that only 11%-16% of states provide this information to parents (Fant et al., 2005; Olney et al., 2006; Therrell et al., 2006) . Further, those states that permit use of residual NBS samples for epidemiological research did not always disclose information about these secondary uses to parents (Olney et al., 2006) .
To inform ongoing policy discussions, this article provides an update of previous work on the content of educational materials and parental options regarding the storage and use of residual NBS samples. In the coming years, it is anticipated that more states will consider policies to address parental concerns about the storage and use of residual NBS samples. The experiences of states that have implemented new policies regarding storage and use of residual NBS samples will be critical to the expansion of these policies across the United States.
Materials and Methods
A review of 51 NBS Web sites was conducted for information related to the storage and use of residual NBS samples in January 2010. For each state NBS Web site, general information and information specifically targeted for parents (e.g., brochures, pamphlets, and frequently asked questions [FAQs] ) was reviewed to ascertain if states disclosed the following types of information: (1) storage of residual NBS sample; (2) the length of time of storage of residual NBS sample; (3) use of residual NBS sample for research; (4) types of research residual NBS sample may be used; (5) privacy issues; and (6) options for parents to exclude sample from being used in research or destruction of sample following legally required time for storage. Links to Web sites for state NBS programs were obtained from the National Newborn Screening and Genetics Resources Center (http://genesr-us.uthscsa.edu/resources/consumer/statemap.htm); if links were outdated, an Internet search was conducted to identify the correct URL.
A 
Results
Sample destruction and opt-out provisions
Nine states provide parents the option to request destruction of the residual NBS sample after the required storage period or the option to exclude the sample for research uses (Table 1) . Six states provide the option to destroy the samples; three also provide the option to remove the samples from research uses. Minnesota provides the option for parents to request the NBS results to be destroyed in addition to the sample. South Carolina provides the option for parents to request the sample be returned to them after the legally required storage period. Missouri has not implemented their new storage/use policy since they did not receive funds requested to initiate the program; they plan to implement the program by 2011 (Sharmini V. Rogers, pers. comm.).
Parental information
Fourteen states included some information on their Web site (primarily in the parent brochures) about the storage and/ or use of residual NBS samples, about twice as high as previously reported (Olney et al., 2006; Therrell et al., 2006) . The study by Therrell et al. (2006) identified eight states that provide information about the status of NBS samples posttesting, six of which were also identified in this study. Table 2 provides a comparison of the different types of information disclosed about the storage and use of residual NBS samples for each of the 14 states. Utah and Nebraska disclose this information to parents even though they do not store residual NBS samples long term. Washington and California provide information about storage and use of residual NBS samples on Web sites describing the privacy policies instead of in the general information materials for parents (e.g., California's Notice of Information and Privacy Practices, www.cdph.ca .gov/programs/nbs/Pages/NBSNPP.aspx). In Pennsylvania, the parent brochure includes a statement regarding use but not storage of samples: ''By Pennsylvania law, your baby's blood filter paper test cannot be used for scientific research by any laboratory without your signed permission.'' For some states, a discrepancy exists between the information provided in the brochure and the options parents have with respect to storage or use of residual NBS samples. For example, although parents in Maine may request in writing that residual NBS samples not be used for research, this option is not disclosed to them in the brochure or Web site. The state of Michigan offers parents the option of destroying the sample or excluding it from research use, but the parental brochure only describes the option of destroying the sample (though both options are described on Web site).
State statutes
The issue of storage and/or use of residual NBS samples is currently addressed in statutory law in 10 states (California, Indiana, Iowa, Minnesota, Michigan, Nebraska, Missouri, North Dakota, South Carolina, and Wisconsin). Three states have general privacy legislation relevant to the storage/use of NBS samples (Oregon, Pennsylvania, and Washington). Most of the laws specify time of retention or use of residual NBS samples for research purposes. Missouri is the only state to have revised their law regarding retention time of residual NBS samples, increasing it from 1 month to 5 years. Some (Table 3 ). More than half of the bills were introduced in 2010 alone. In general, the bills proposed policies to limit the use of residual NBS samples, provide parents option to request destruction or exclusion of sample from research, and increase parental education and awareness. For example, in 2008, a bill (HF3438/SF3138) was introduced in Minnesota that would have allowed parents to object to uses of residual NBS samples for research purposes (the legislation was vetoed by the governor). In the last legislative session in Minnesota (2008 Minnesota ( -2009 , another bill (HF1341/SF1478) was introduced proposing destruction of all samples within 25 months of birth, unless a parent or legal guardian provided written informed consent to retain the sample (the bill did not reach the floor for a vote) (Amy Gaviglio, pers. comm.). South Carolina has introduced a proviso in their general appropriations bill to suspend the NBS sample storage requirements if there are insufficient state funds to support this activity; if this is to occur, samples would be destroyed in a ''scientifically appropriate manner after testing'' (H4657).
Discussion
Residual NBS samples are a rich resource for research studies that require large numbers of samples. The American College of Medical Genetics (2009) and other groups have recognized the substantial value of these samples and advocate for their continued availability to researchers. A number of states have revised or are working toward revision of NBS statutes to address the issues of storage/use of residual samples. In other states, NBS law may be sufficiently broad to allow for the health department and/or the state advisory committee to develop regulations pertaining to storage/use of residual samples, and therefore no statutory revisions are required. Hence, the number of states addressing these issues is likely to be much greater than reported here (Therrell et al., 2006) . However, as more states begin to reconsider their policies regarding the storage and use of residual NBS samples, the implications of new policies need to be carefully considered.
Two approaches have been taken by states thus far to address the issue of storage and use of residual NBS samples. As recommended by the Newborn Screening Task Force (2000), some states are raising awareness of current policies through brochures and other resources targeted to parents, thereby increasing transparency and potentially parents' confidence that sample confidentiality is maintained and that samples are only used for approved research purposes as stipulated by law or regulation. For example, in addition to information provided on their NBS Web site, including a form to request destruction of the leftover sample, Minnesota and Texas also include a table of the approved research projects in which residual NBS samples have been used. Some states are informing parents of the policies regarding the storage and use of samples, even if the state does not retain the samples longterm like Utah or permit research uses like Pennsylvania.
A previous survey of NBS resources by Fant et al. (2005) reported that three of five programs informed parents of the secure storage conditions of residual NBS samples and policies regarding use for research purposes. Olney et al. (2006) reported that seven states informed parents that their infants' leftover blood spots may be stored, though they did not specify whether information about the potential use of samples for research was also disclosed. The doubling of states disclosing information about their policies regarding storage and use of residual NBS samples indicates that these issues are being carefully reviewed and educational materials updated accordingly. As the number of states continues to increase, however, standardization of a core set of elements (length of storage time, benefits and risks, privacy protections, research use, etc.) would help facilitate a fair and balanced presentation of these issues overall (Kim et al., 2003; Kharaboyan et al., 2004) . For example, the educational materials for parents that describe potential research uses do not always clearly describe the types of research.
Second, in addition to enhanced education, some states now provide the option to destroy or exclude residual NBS samples from research uses (two states offer both options). In Minnesota, parents may also request that the test result be destroyed, whereas other states only provide the option to destroy the sample. If parents request that the test result be destroyed, only the ordering physician would have a copy of the results in the infant's medical record.
A major implication of greater awareness of the storage and use of residual NBS samples is the potential impact on (Tarini et al., 2009) . While NBS population-based research may be justified given the public health benefits of screening and minimal risks (Tarini et al., 2008) , the use of a newborn's leftover sample for research not related to NBS seems to fall outside of the program's primary purpose and therefore may be an unreasonable component of the program without disclosure or parental consent. Thus, at the very least, states should specifically disclose their policies about use and storage of residual NBS samples for research other than that related to NBS. In addition, consideration should be given to providing options to exclude samples from research to minimize adverse impact on the NBS program. Educating parents about the potential uses of residual NBS samples without some type of recourse for parents to opt-out of the research will oblige parents to either agree to all aspects of the NBS program or refuse screening. Some parents may opt to have their newborn screened by a private testing laboratory to prevent the sample from being used in public health research, but this is not an option affordable to all. If parents choose to have their newborn screened by a private laboratory, this will undermine the ability of state laboratories to follow-up with children that test positive, a service covered by the state screening fee. Thus, at a minimum, providing the option to exclude the sample from research may be prudent. Excluding the sample from research uses would preserve the specimen for future testing if needed and involve a minimal amount of cost and labor by health department personnel compared to destruction of the sample.
Early and comprehensive education about NBS should help reduce confusion and allow parents ample time to consider the benefits and risks of long-term storage and use of residual NBS samples. Informing parents at the time of blood spot collection as is typically done (Kim et al., 2003) would likely increase the chances of misunderstanding and decisions harmful to the health of their infant given the short window of time to collect the sample and parents' emotional and physical state. The Newborn Screening Task Force and others have recommended that discussion of NBS and related issues such as storage and use of residual samples should occur during the prenatal period (Newborn Screening Task Force, 2000; Kharaboyan et al., 2004) . However, it is unclear which health care provider has the responsibility to inform parents about NBS (Kim et al., 2003) . Providers may have various levels of understanding of NBS and policies regarding the storage and use of residual NBS samples. Thus, after defining the appropriate health provider to educate parents, these professionals will need to be provided with the necessary educational resources to discuss the state's screening program and policies.
As states continue to reconsider their policies and educational resources with respect to storage and use of residual NBS samples, the issues described here and others will need to be carefully considered. States should continue to work toward achieving these goals in consultation with stakeholders representing parents, public health officials, and legal and ethics experts, and learn from states who have already implemented new policies. Continuing the success of NBS programs while respecting the rights of parents is of paramount importance.
